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Nearly twenty-five years ago the present writer published in
the Jowrnal of Morphology a paper entitled *° Further Studies of
Grammicolepis brachiusculus Poey * (Vol. II, No. 2, Nov.,
18SS, pp. 271-296, figs. 1-14). This paper consisted in a
translation and republication of Professor Poey’s deseription of
that very remarkable, and, so far as known at this writing,
unique form of fish.* My contribution considerably augmented
the valuable paper just eited, espeeially in the matter of osteo-
logical comparisons made with the skulls and parts of the
vertebral columns of other species of fishes. These were
recommended by Doetor Theodore Gill, who kindly furnished
me from his own collection material for the purpose. The
Smithsonian Institution also loaned Dr. Gill additional speci-
mens for the purpose, which were forwarded to me at Fort
Wingate, New Mexico, where I was serving as Post Surgeon at
the time, and where I studied and wrote out my aceount of
(Frammicolepis.

As Professor Poey believed that the species was more nearly
related to the Carangidae than any other fainily of fishes known
to him, most of my material for comparison belonged to that
group, as, for example, skulls and other bones of Curana hippos,
Teuthis cceruleus, Pomacanthus para, and a few others. The
skulls of some of these I figured and published in my article,
particularly the three species just given. There was one fish,
ho“e\el, that I especially desired to compare w1th (u'(lumzz-

* dnal. de la Soc. Esp. de Hisl. Nat., Fom. 11, 1873, by Felipe Poey.
7—Proc. BioL. Soc. WasH., Vor. XXV, 1912, (39)
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colepis and that was the common *° Pomfret > from the coast of
South America and elsewhere.  This fish helongs to the family
Bramida and is known to science as Brama rait, and I regret to
say that up to the present writing no example of it has ever
been in ny possession for anatomical or other examination.
Poey had already pointed out the presence of the long vertical
linear scales in Grammicolepis ; these also occur in Brama,
though they are much shorter awd principally evident in the
mid-lateral area. However, apart from the decidedly forked
tail and small eye of Brama, there are at least some points in
the external appearance of the latter to remind us of Grawmmi-
colepis. ™

In going over my colleetion of anthor’s ichthyological reprints
lately, I met with a copy of Professor Robert Collett’s valuabie
contribution on Pterycombus brama, which was published in the
Norwegian language some twelve years ago.t This paper with
its two plates throws net a little light on the morphology of
hoth Grammicolepis and Brama, and upon this account, if no
other, it is quite worthy of a translation into English.
Dr. Collett writes me that it has never been so rendered, as far
as he is aware. By the aid of my camera I have copied, and
herewith reproduce, the two plates illustrating it.

My translation of the original contribution is as foilows:

Through the courtesy of curator Storm, of the Museum in Trondhjen,
I had the opportunity in the summer of 1895 to examine a recently cap-
tured, and very well preserved, =pecimen of Pterycombus brama, taken
upon the coast of Nordland during the spring ol the same year. As the
Muzeum of the University of Christiania had already in its collection
three examples of the same species, ; and as T at the same time, throngh

* This may be appreciated by comparing my figure of Grammieolepis and the one of
" Brama raii,” plate 112 of Goode's The Fisheries and Fishery Industries of the United
States, 1881, It will be noted, that in the case of Brama the low dorsal fin is continuous
and the pectoral fin long and acute, which is not like what we find in the form
described by Poey.

T COLLETT, R.  Om Pteryeombus brama VFries, Bergens Museums Aarbog, 1806, No.
VI, with two plates. One of these latter presents a right lateral figure of the species,
and the other a left lateral figure of its entire skeleton.

1n conversation with Dr. Tarleton 11. Bean I am told that a translation of this
paper would he of great value to such students of ichthyology as were unable to read
the work in the original. This translation has been kindly made for me by Miss M, U,
Overland, of New York City, a translation that, so far as my labors were concerned,
merely required a transcription into the language of science. Doctor Bean further
informs me that there are no specimens of Pteryeombus brama in the United States, so
far as he is aware,

1 One in alcohol, one dried, and one skeleton.
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the courtesy of Dr. Brunchorst, have received for examination the two
specimens at present contained in the Bergen Museum, I will here offer
a few remarks on this remarkable species.

Several deseriptions of Pterycombus bramea have appeared and conse-
quently the external appearance of this form, in o far as its prinecipal
characters are concerned, i known, notwithstanding the fact that none
of the deseriptions has been made from either fresh or uninjured speei-
niens.

Originally the speciex was deseribed by Professor B. Fries in 1837,
from a dried specimen obtained by the State Musenm in Stockholm, and
the general characters in this deseription, given by that exccellent ichthy-
ologizt, accompanied as it ix by a photograph of the dried specimen, are
quite fully presented (1). Professor Fries placed this new form in the
family Scombridie, and considered it as being moxt nearly related to
Pteraclis Gronov., a genns which later on, and for better reasons, has
heen relegated to the tamily Coryphanide.

In 1855, Professor Nilsson, in his Scandinarian Fauna, gave a new
dexcription of the same specimen, which he had examined during the
previous year in the State Musenm (2).  Nilsson here, for the first time,
pointed ont its elose relationship to Brama Schneider, and he referred
hoth to the Squamipiunes, a group represented by species having a num-
her of external characters in common with them, including the partly
scale-covered fins.

The next anthor treating of this genus is Professor Lilljeborg, who, in
1863, iu hix letter of invitation to the Upsala Re-union on November 4,
1864 ( published simultaneously in the Year Book of the Upsala Univer-
sity for 1865), made =ome observations based upon six other specimens
obtained in Norway during recent years, which the author had the
opportunity of examining in 1861 in the Museums of Bergen and Christi-
ania (3). A supplemental deseription is given of one of the specimens in
the collection of the Bergen Mngenm (taken near Bergen); Lilljeborg
here correetly points out that the relationship of Pterycombus (and Brama)
to the Squamipinnes iz only an apparent and not a real one. He is
inclined to consider that these =pecies more likely constitute an aherrant
group falling within the family Scombrida, with only certain afhnities
with the Squamipinnes.

In a paper read at the Congress of Naturalists in Christiania in 1868,
on the Fishes of Fimmarken, Prolessor Esnark was the next one to
announce the discovery of another =pecimen, which had been sent to the
Museum of the University from the fjord of Varanger in 1866 (4).

When I publizhed my Fishes of Norway in 1874, ten specimens were
recorded of this speciex as having been taken on the coasts of Norway (5).
Later on, or in 1879, in the first supplement to thix work (6), the added
information was given of an eleventh specimen, it having been taken at
ITammerfest in 1877, and in 1884, in the =econd supplement (8), reported
the taking of the twelfth speeimen which was obtained at Egersund in
1880. However, asone of the earliest account= has proved to be unreliable,
it ix safe to say that only eleven specimens is the correct number known.

A very interesting observation was made in 1880 in regard to this
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remarkable form by Professor Litken. It occurs in that volume of
““Spolia Atlantica’ in which he describes the various stages of develop-
ment in the young of the pelagic Acanthopterygians (and of Scombresox),
and he there presents (7) illustrations and descriptions of a very young
fish taken from the intestine of an ““ Albacore’” (Thunnus alalonga) in
Lat. 8° N. Long. 24° W, that is to say, a little to the southward of the
Cape Verde Islands. The length of this specimen was twenty-two milli-
meters.

This young fish, although found in the tropical zone of the Atlantic
Ocean, is nevertheless considered by this author as belonging to Ptery-
combus, and possibly a specimen of Pterycombus brama, a species hitherto
considered as occurring only in the subaretic geas. Should this conjecture
be confirmed through the discovery later of adult specimens, it would go
to prove that the species is not confined to the seas of the North, but ix
rather to be considered as having a wider range, extending even to the
deep seas of the middle and north Atlantic; and that occasionally it may
have been carried out of its habitat through the agency of the warmer
ocean currents, and thus have strayed to the northern coasts.

In the paper just cited, Professor Liitken places Pierycombus in the
family Bramida. Gill, in 1872, in his “Arrangement of the Families of
Fishes 77 (Smiths. Miscell. Collect. No. 247, Washington, Nov., 1872)
had already divided the Coryphenidernes into several families of wlhich
the Bramidz and the Pteraclididz, which contain respectively Brama
and Pteraclis, were two; in 1892, Jordan and Gilbert, in their ‘‘ Synopsis
of the Fishes of North America’ (Bull. U. S. Nat. Mus., No. 16, Wash-
ington, May, 1882) places both of these genera in the family Bramidew,
and which, according to Professor Litken, includes the genus Ptery-
combus.

In his “‘ Seandinavian Fauna: Fishes’’ (9), Professor Lilljeborg in 1891
next gives us a new and revised deseription of this form, in which its
specific characters are most clearly determined. Tere the species is still
retained in the family Coryphenidz.

In 1892 Professor Smitt, in the revised edition of Wright, Ekstrom and
Sundevall’s ““Scandinavian Fishies”’ (10) invites attention to the close
similarity in the matter of the Morphology of the scales in Pterycombus
(and Brama) as compared with the Pycnodonts from the Liassie,® the
latter being a group distinguished by its peculiar pleurolepine scales
arranged in rib-like rows, the nature and structure of which has not, ax
yet, been fully determined.

In his account of this species, Smitt, who at the time had before him
only two dried and imperfect specimens, gives us an exhaustive deserip-
tion of the scales and the fins.t I[n addition to the illustration showing

* WoODWARD, Cat. Foss. Fishes, Brit. Mus. Pt. 1IT, p. 189, Lond., 1895,

+ In his differential diagnosis of the two genera Pterycombus and Brama, he men-
tions (as did Lilljeborg in his above eited paper of 1891) the fact, and refers to it as an
important character, that the skin on the unpaired fins is scaleless in Pterycombus, hut
is scaled in Brama. This is not invariably the case in well-preserved specimens of
Pterycombus where we meet with a row of minute scales on the skin hetween the spines
of the anterior portion of the fins, and in the case of the caudal tin. along the upper
and lower rays.




Shufeldt—Robert Collett on Pterycombus brama Iries. 43

the scales on the hody, Fries’s original figure of the dried Type-specimen
ix here reproduced.

Finally, this genus is dealt with by Struxberg in his recently published
“*Fish Fauna’ (11), and his deseription is accompanied by a rednced
reproduetion of Fries’s figure already referred to above.

Since 1834, then, when the first specimen of this genus was seenred by
the Government Museum in Stockholm from Finmarken, and was there
described by Fries in 1837, 13 specimens at least have been taken on the
coasts of Norway and have heen preserved.®* Of these one specimen,
aecording to the account given by Professor Loven, has already been sent
to France;t together with the type-specimen, one has been sent to the
Musenm at Stattgart; the remaining specimens arve all preserved (with
the exception of one which has been lost trace of) in the various Muscums
of Norway, in Stockholm and in Upsala.

With the exception of three, all of these 13 specimens were taken in
the arctic ~eas, or along a streteh of coast-line extending from Tromso
and Altenfjord up to Varangerfjord. Of the remaining ones, one caumne
from Nordland, one from the reefs off Bergen, and one from Egersund.

These widely separated points of capture, extending from the southern-
most point of Norway to the Russian boundary, would appear to confirm
the above made suggestion, that Pterycombus brama is a pelagic rather
than a true arctic species,

FINMARKEN.

Hammerfest (prior to 1834) (dried) . Government Musenm Stockholm.

Altenfjord (prior to 1837) . . . . . . . . . . . . . . . Oneto France.
Finmarken (prior to 1861) . . . . . . . . . . . Jergen Musenm
Finmarken (prior to 1861) . . sent to Bergen Museum. (Skeleton)
Univer. of Christiania.
Finmarken (prior to 1861) . . . zent to Bergen Musenm. (Dried)
Upsala Museun.
Finmarken (prior to 1861) . . . . sent to Bergen Museum. (Dried) *
Varangerfjord (prior to 1861) (Dried) . . . Univ. Musemn Christiania.
Varangerfjord, October 29, 1866 . . . . . . Univ. Musenm Christiania.
Hammerfest, November 28, 1877 . . . . . . . . . .Tromsd Museum.

* It is evident that this fish has been found mueh oftener and not preserved. Fre-
quently specimens have come into the hands of fishermen, who were unfamiliar with
it, but whose descriptions point to the fact of there having been examples of either
Pterycombus or else Brama, and these specimens have been thrown away by their cap-
tors as valueless. As an example of this, we know of sueh a specimen having been
taken at Andenzes in Vesteraalen in 1876, and still another at Alstens in Helgeland
(Nordland) in Deeember, 1877.

T Frigs, Kgl. Vet. Acad. Handl., 1837, p. 15.

11In 1868 Professor Esmark (Forh. Skand. Naturf. Mode i Chra. 1568) (Proc. of the
Cong. of Scandinavian Naturalists at Christiania, 1868, p. 522) states that: " to my
knowledge, seven specimens in all have been received by the University.” What he
probably meant to convey here is—instead of the University—all the Museums of the
country, for I meet with no proof that the collection of the University ever contained
more than the three specimens named above.



44 Shafeldt— Robert Collett on Pterycombus brama Fries.

Coast or TrOMSO.

Nord-Reisen, October, 1895 . . . . . . . . . . . . . . Mus Stuttgart.
Coaxr or NORDLAND.

Aderen, April, 1895 . 0 0 0 0 . . . . . . . . . . Trondhjem Museum,
CoasT o1 BERGEN,

Jergen (prior to 1861) . . . . . . . . . . . . . . . . Bergen Musenm.

SoUtTnERN COAST 0F NORWAY,
Feersund, 1880 . . . . . . . . . . . . . . . . . .Stavanger Museun:.
The eight (nine?) specimens which are now contained in the varions
nmuseums of Norway measure as follows:

( Measurements in millimeters, )

l
|
1
|
|
1
|
|
|
1
|
|
|
|

-1

= 5% | SnE | =<

B a=F 559 B

SR = ~
Varangerfjord — 1866. | 370 2095 121 75 Univ. Mus. Chris, a.
Varangerfjord IS61. | 370 208 120 70 . - e
Nordland 1895, | 875 290 143 83 Trondhjem Muscwn,
Hammerfest IST7. 880 203 117 77 | Troms=6 Museum.
Finmarken 1861, % 395 O 130 80 | Bergen Museum.
Egersund 1880. | 410 150 88 Stavanger Musenni.
Bergen 1861, | 411 137 85 | Bergen Museum.
Nord-Reisen 1895, | 455 349 175 90 | Museum at Stuttgart.
Finmarken 1861, | 465 339 160 100 | Univ. Mus. Chris. a.

It will be observed that the total length of the specimens varies from
370 millimeters to 465 millimeters,* and all of the specimens were appar-
cntly adult. The two specimens in the Swedish Museums are of the same
size as those just given.

The majority of the speeimens of which we lhave any data were found
floating on the surface of the water, and either dead or in a dying condi-
tion; others ave beach specimens, having drifted ashore.  One example,
it ix said, was taken by hook and line at a depth of a couple of hundred
fathonis, some three miles west of Bergen, and still another (Varanger-
fjord 1866) was captured in a salmon net, et in rather shallow water, and
only a few feet below the surface.  This =pecimen was probably about to
drift ashore.  This last-named example was a male with enormous testes;
the intestine contained, besides slime, a number of hard and transparent
spicule of unknown composition, as well as numerouns small Scolices.t

*In the *“ Fishes of Norway,” 18574, the total length of the specimen taken in Veran-
gerfjord in 1866, is, through a typographical error, given as 350 iustead of 370 min.

£+ Dr. Einar Lonnberg has been kind enough to examine these last.  He is of the
opinion that they are specimens of ** Scolex polymorphus’ under which name he as-
sumes that the larvee of the genera of .{canlhobothrium are included.
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Ninee 1880 but two specimens of this species have been found on the
coasts of Norway, both in 1895.

One of these was found floating on the surface of the water about the
middle of April, 1895, at Alderen (coast of Ilelgeland, Nordland), and
was sent to the museum in Trondhjem. The other was found in Nord-
Reixen in October, 1895, and was sent to the Tromsd Museum, which in
turn donated it to the Royal Natural History Collection in Stuttgart,
where it is now to be found.

The first-named of these specimens T hiad an opportunity to examine in
the Trondhjem Museum in July of the same year, was in excellent condi-
tion, and so well preserved that the natural colors still persisted nearly
throughout. It was apparently adult, and of an average size. Its measnre-
ments were as follows: Total length, 375 mm. Length to the tip of the mid-
dle eandal ray, 323 mm.; to the distal end of the spinal column, 290 mm.
Height of the body (to the terminal line of the scales), 158 mm.; to the
base of the rays, 143 mm. Length of head, 83 mm. Diameter of an
orbit, 52 mm. Diameter of postorbital depth of head, 55 mm. Length
of premaxilla, 42 mm. ; mandible, 29 mm. Longest of the dorsal rays
(the 21st), 135 mm. ; longest of the anal rays (the 6th), 130 mm. Length
of the pectoral fin, 86 mm.; the ventral, 24 mm.

Coror: Portion above the lateral line is a brilliant steel-blue, showing
in iridescence green and purple tints; below the lateral line the body is
of a silver color. The rays of the dorsal and anal fins are whitish until
they approach the apices; the entire membrane is black.

The pectorals are uniformly yellowisli white, semi-transparent, while
the =uperior margin of this fin i black (the 2d ray). At the base of the
fin next to the hody the pectoral is of a blue-black. The ventral fins are
entirely black with the mesial apex whitish and transparent. Sclerotic
above, bluish black. TIris light (whitish yellow?).

The number of the rays was as follows: Dorsal, 9 | 44; Anal, 3| 39;
Ventral, 1| 5; Pectoral, 2 | 18.

The lateral line possesses 48 zealex (of these 21 to the apex of the pee-
toral); of the spiny-pointed scales there were tound on this specimen only
11 rows; the 5-6 rows nearest the ventral line, and 5-4 nearest the dorsal
line being almost smooth.

Of the second specimen (the one from Nord-Reisen above Tromsd)
which was sent to the Stuttgart Museum, I have, through the courtesy of
Professor Lampert, obtained some measurements of, which are given in
the table above.

Ax stated above, the Museum of the University of Christiania possesses
a skeleton prepared from a specimen received from Finmarken (in the
30’%).  The total length of this <keleton is 445 mm. (The specimen when
fresh measured 465 mm.)

In its skeletal characters Pterycombus comes nearest Brama, but it de-
parts from that species in a number of osteological details or characters,
especially in the morpholgy of the spinal column. The massive develop-
ment of the ribs is particularly striking, the neural spines and the dorsal
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interspinals form together an almost solid perpendicular wall of bone,
which is entirely different from anything known as pertaining to the other
genera of the Scombroids.  In this respect it so far departs from what we
find in its apparently nearest relative Brama, that it should probably be
placed in a family by itself.

The eranium departs hut slightly from what we find in Brama,* is pro-
portionately higher and shorter than in Brama, the height here being
greater than the length. The lofty fronto-oceipital erest so characteristic
of Brama, Lampris, Coryphane and the majority of the Scombroidea,
and which in the first-named attains a height which about equals the
diameter of the orhit, is in Pterycombus low and short. It arizes here
posterior to the anterior margin of the orbit in the frontal region (conse-
quently completely posterior to the etlhimoid) about midway between the
first interspinal and the premaxilla. The greatest height of the crest,
which is abont opposite the middle of the orbit, is only one-fourth the
diameter of the latter. Thix crest is formed almost entirely by the frontals,
the supraocceipital making up but a very sinall portion of it; that part
between the first interspinal and the posterior margin of the supraoceipital
ix triangular in outline, membraneous in structure and iz found above the
occipital bone. The level area, which is seen on the superior aspect of
the cranium, which the supraoceipital and frontals together form, and
from which the crest arizes, ix in Pterycombus relatively short, its entire
length being abount eqnal to the orbital diameter. It exhibits but a few
rugose lines which radiate from a point directly beneath the center of the
snpraoccipital crest, or the frontal erest, and pass directly outward to
the margins. In Brama this surface is considerably longer, almost twice
as long as the orbital diameter, and exhibits a couple of raised longitudi-
nal lines which pass in an anterior direction.

Post-tEMPORAL, Parker, (Supra-Scapula, Owen), is bifurcated as in
Brama; either fork is broad and flat, without any elevations or lateral
processes at the base of the superior limb.

*In the speeimen of Pterycombus hefore me, the entire hyoidean apparatus is missing.
+The more 1 study Professor Collett’s skull of Pterycombus (herewith reproduced)
and his deseription of that part of the skeleton in Brama, and eompare both with my
figures and descriptions of the corresponding structure: in Grammicolepis, the more I
am inelined to believe that Pteryeombus and Grammicolepis are related genera, with
Brama not very far removed. Further, there seems ground to believe, that in the case
of all three of these genera of fishes, eaeh ix a representative of a separate family. Two
of them have already been established, as the Bramidx and the Grammicolepidaz (Poey),
and, unless some other naturalist has already done so, it would scem that Pterycombus
brama represents a group having similar rank,—that is, the family Pterycombida. Pro-
fessor Poey was of the opinion that the Grammicolepide came nearer to the Carangida
than any other family known to him at the time he established the former, and I was
disposed to eoncur in his opinion; but since reading Collett’s paper, I am inelined to
think otherwise, and adopt what would appear to be a most natural arrangement, or
the one above suggested. All three would appear to be related by a variety of eharac-
ters more or less elosely with the Berycide; the Balistide; Acanthuridaz, and the Scom-
brida, espeeially the last-named.

The skeletal and other characters given above by Professor Collett found in Ptery-
combus brama are ample, in my opinion, to justify the establishment of the family
Pterycombide. R.W.S.
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Seeracaviens, Parker, (Scapula, Owen), is rather long and narrow;
the width (9 mm.) being equal to one-fourth the length (36 mm. ).

Posreravicr, Parker, (Epicoracoid, Owen), is normal, with long =tyli-
form process.

Coracorn, Parker, (Rading, Owen), which in Brama is large and of
broad oval ontline, suggesting the immense coracoid in Lampris, is here
in Plerycombus much narrower and direeted more anteriorly.  Its length
in the specimen now heing examined is 53 mm., the greatest width 20
mm. Along its mesial margin it is formed partly in membrane, and
vxhibits a little below its center an aval notch, which is quite eirenlar in
Brama. Just within its outer margin two elevated longitudinal rays
radiate from the actinosts; the superior one, which is the smaller, is qnite
short, while the lower one, which passes somewhat internal to the margin
of the bone, is continued ahnost to itz anterior end.  The rriLvic GirbLE
i= small, slender but otherwise normal.

Ians.  These number 23, of which twenty of the posterior pairs exhibit
an unusual development.  They are broad, hollow, and together formn a
bony wall without interstices; ax eaeh rib is =0 lroad that its posterior
marein overlaps the edge of the rib next hehind it.  They are relatively
<hort, being attached to the downwardly produced apophyses in sach a
manner that their truncated superior parts reach to the center of the
vertebree,

Fiest mn ix articnlated with the third vertebra, and is short, being only
<lightly broader at itz head than it ix at its free extremity (therefore ahout
normal). Second and third ribs are somewhat broader at their artienlar
ends, but are rapidly redueed in size as the free ends are approached,
finally terminating in an elongated delicate ventral extremity.

The fourth to the twenty-third ribs ave very characteristic. A typical
one, the eighteenth, i= here shown in the cut, and may be deseribed ax
follows: The vertebral extremity, which is intimately articulated at the
external aspect of the parapophysis, is
almost square or eubieal in form, and ix
hollowed ont up ax far as its head. Thix
excavation iz continued as a groove for a
little dixtance down along the internal
border of the rih, and thereafter termi-
natex in a long, extremely attennated free
ending. At its hroadest part the superior
exeavation is nine millimeters broad,
measnred in the antero-posterior diree-
tion, while its thickness internally is
rather less than 5 mm.; its height (13

Fig. 1. somewhat execeeds its width, and consti-
Ribs of P’f”yc’?_’”b“ brama. tutes not quite one-third of the entire
S i) length of the rib (44 mm.).

In the five posterior pairs of ribs the postero-superior angle of the exca-
vation is produced as an apophysiz, flexed candalwards, and which is,
particularly on the ultimate rib, long and slender, projecting ontward




1S Shufeldi—Robert Collett on Pterycombus brama Fries.

over the 25th vertebra. The last two pairs of ribs articulate with the
parapophyses of the 24th vertebra.

There are fifty vertebrze in the spinal column, of which 24 are thoracie
and 26 caudal.  The body of the first vertebra is rudimentary, while its
nenral spine ix well developed.  The ribs articulate with the third to the
twenty-fourth vertehrwe inclusive.

The neurapophyses (neural spines) are remarkably robust and broad,
expecially in the thoracic region, where at their bases they have a longi-
tudinal diameter almost equal to the length of the body of the vertebra to
which any particular spine is attached. (See Plates.)

For this reason, these neurapophyses almost eome in contact with each
other, anteriorly and posteriorly, at their bases.  As we pass backwuard,
these nenral spines of the thoracic vertebre hecome more slender, althongh
in this part of the spinal column the distance between them, at their
bases, is less than their own longitudinal diameter, in the case of any
two contignons spines. In the caudal region they become more and
more slender as we approach the tail, though still stouter than we find
them in Brama.

The first and second neural spines are vertical, or inclined slightly for-
ward, the remaining ones are as we n=ually find them.

The most lofty ones are met with on the unltimate thoracic vertebrae
(37 mm. ).

The parapophyses of all the rib-bearing vertebrie are directed down-
ward, and each has a length somewhat exceeding the depth of the body
of the vertebra to which any partienlar one belongs.  The parial para-
pophyses of any vertebra in the abdominal region fail to come in contact
mesially, and therefore do not form true hzemal arches.

On the eaudal vertebrie the heemal spines are at once greatly produced;
the one on the leading candal vertebra possessing a length of 45 mm.
Their antero-posterior diameters at their bases equal those of the corre-
sponding neural spines in any particular vertebra, and as we proceed
backward the amount of rednction in point of size is alzo nearly propor-
tionately coequal.

Secondary ribs (‘‘ Scleral-Spinie”” : supplemental or anxillary ribs) are
to be fonnd on all the anterior vertebre of the =pinal colnmim until we
reach the second or third ultimate abdominal ones, where there is not
the slightest trace of them in the spectimen at hand.

On the first and second vertebrée they are attached to the hiemal arch;
on the third to the seventh they articulate with the centrum of the
vertebra (“‘Corpus: ”? ““ Epicentralia’ ) ; on the remaining vertebrae with
the anterior surface of the superior border of the rib (°“ Epipleuralia’ ).
These auxillary ribs attain their greatest length (20 mnn) in the mid-
series of the thoracic region, where they about equal the length of four of
the centra of the vertebree.

The interneural spines (the dorsal interspinal bones), are immense,
very broad, and so close together that they are in contact with each other
along their entire lengths, thus forming an almost continnons plate of
bone in the anterior region of the spinal column.
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The eight leading ones which support rudimentary rays are all anterior
to the first nenral spine, and are in immediate contact with the supra-
oecipital bone, forming with it, superiorly, a solid crest, the base-line of
which (23 mm.) iz one-third less than the height.

Those next sueceeding possess the same hreadth and length as the lead-
ing ones, and are quite as e¢lose together; but as we proceed bhackward,
the distanee hetween them beeomes slightly inereased, and it is only after
we arrive at the posterior abdominal ones that they become decidedly
narrower and of a size less than the distance between any two of them.
In the candal region they hecome progressively and rapidly reduced in
both the matter of length and size, until we reach the tenth and twelfth
andals, where they are almost rudimentary in character. They exhibit
their greatest length (43 mm.) over the anterior thoracie vertebree, where
they are almost twice as long as the neural spines opposite them, with
the apices of which they come in contact.

Interhemal spines (““the ventral interspinal hones’”) are all slender
and rather short; they possess their greatest length beneath the anterior
candal vertebrae, but even here they are, for the ceries, shorter than the
eorresponding h:emal spines.

The dorsat rays, 53 in number, in the specimen before me, start at
once over the leading interspinals; the first eight, whose corresponding
interspinals surmount the superior aspect of the skull and precede the
first neural =pine, are short.

There ave 41 anal rays.

The Pseudobranchi, with a length of 16 mm. are well developed.

The Gills : The leading arch is supplied with a mesial row of *‘teeth,”’
eight in number, and abont 6 mm. in length; they extend from a point
almost directly beneath the orbits;, and are continued forward as mere
tubercles to the apex of the arch.

The lower or inferior pharangeals likewise support (5) minnte tuber-
clex.  Upon the remaining branchial arches we find no true ¢ teeth,”’
but only rudimentary tubereles in place of them.
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Plate 1.

Right lateral view of Pterycombus brama, Fries.

Plate II.

Leit lateral view of the articulated skeleton of Pterycombus brama

Fries. Both plates by Shufeldt after Collett.



